Chromium-histidinate ameliorates productivity in heat-stressed Japanese quails through reducing oxidative stress and inhibiting heat-shock protein expression.
An experiment was conducted to evaluate the effects of a histidine complex of chromium (chromium histidinate, CrHis) on egg production, lipid peroxidation and the expression of hepatic nuclear factor kappa-light-chain-enhancer of activated B cells (NF-κB) and heat-shock proteins (HSPs) in Japanese quails (Coturnix coturnix japonica) exposed to heat stress (HS). A total of 180 5-week-old female quails were reared either at 22°C for 24 h/d (thermoneutral, TN) or 34°C for 8 h/d (heat stress, HS) for 12 weeks. Birds in both environments were randomly given one of three diets: basal diet and basal diet supplemented with 400 or 800 µg of elemental Cr as CrHis per kg of diet. Blood, egg yolk and liver samples collected at the end of the trial were analysed to determine concentrations of cholesterol and malondialdehyde (MDA) and expressions of transcription and heat-shock proteins. Exposure to HS caused reductions in feed intake (-8.1%) and egg production (-15.8%), elevations in serum (14.8%) and egg-yolk (29.0%) cholesterol concentrations, decreases in serum (113%) and egg-yolk (73.0%) MDA concentrations and increases in the expressions of hepatic NF-κB (52.3%) and HSPs (averaging 53.6%). The effects of increasing supplemental CrHis on the response variables were more notable in the HS environment than in the TN environment. There were considerable improvements in feed intake and egg production, decreases in serum and egg-yolk cholesterol concentrations and suppressions in the expressions of hepatic nuclear protein and HSPs in response to increasing supplemental CrHis concentration in the diet of quails reared under the HS environment. In conclusion, supplemental CrHis improves productivity through alleviating oxidative stress and modulating the expressions of hepatic NF-κB and HSPs in heat-stressed quails.